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(S) Adapter for data transmission to and from a radio telephone. 



@ A data terminal is able to use data services of 
a cellular network so that it is detachably con- 
nected to a mobile phone with a connection 
cable. The data services need not be supported 
by the telephone. The connection cable forms a 
fast synchronous serial bus. The service-speci- 
fic data protocols needed in implementing a 
data service are accomplished in a microp- 
rocessor unit in an external interface adaptor 
connected to one end of the serial bus, said 
processor being via the bus directiy connected 
to the processor performing the signalling and 
control functions and the channel coder of the 
phone. Thus, the interface adaptor is able to 
exchange messages directiy with the processor 
unit and the channel coder of the phone. 
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versa, whereby messages such as fax messages originating and being received by the terminal means can 
be communicated. The data travelling on the cable is in a form appropriate for the input/output format of the 
signal processor of the codec of the phone and of the microprocessor. Care b taken of the general control, so 
that the bus is very rapid. The data terminal can, amongst other things, be a PC or a facsimile device. 

5 The serial bus may be a synchronous data bus adapted to transmit data in response to dock signals. The 

clock signals may be provided by a radio telephone. 

By controlling signal transmission with a dock, power can be saved by removing the dock signal during 
inoperative periods. The generation of dock signals may be inhibited by the translator, the radio telephone 
and/or the data terminal. In one embodiment no dock signal is transmitted to the bus if no information is trans- 

10 mitted from the data terminal via the phone to the network or no information is an-iving from the network to 
the data terminal. 

Signalling and control messages transmitted may be error corrected, whereas no error correction may be 
necessary for traffic channel data. 

The data rate on the bus is preferably 50 to 1 50 kbits/s. The serial bus is preferably an active cable in which 
15 all signals carried from the phone to the bus are buffered. Means is preferably provided for providing an op- 
erating voltage from the translator to the buffer. Messages exchanged along the bus preferably indude a target 
address indicating the address of the device or the program part of the device or of the layer, and a data field 
transferred transparently via the bus. 

The second coupling member may comprise an RS232 and/or PC-bus coupling interface. The translator 
20 may further comprise a means for translating signals conforming to a third protocol to one or both of the first 
and second protocols which is preferably an Autocaller Module. 

In accordance with a second aspect of the invention there is provided a method for utilizing data services 
provided by a cellular network comprising: 

coupling a radio telephone and a data terminal using an adapter having a translator for translating sig- 
25 nals conforming to a first protocol into signals conforming to a second protocol and vice versa; a first coupling 
member for detachably coupling the translator to the radio telephone; and a second coupling member for de- 
tachat>ty coupling the translator to the data terminal; 

transmitting signals from one of the radio telephone and data terminal in one of the first and second 
protocols; 

30 translating the signals transmitted from the one of the first and second protocols to the other of the first 

and second protocols; and 

transmitting and/or receiving signalsfor transfer to/and or from the data terminal via the radio telephone 
and a cellular network. 

The radio telephone itself provides the functions described in WO 93/02512 as being available in a modern 
35 phone, rather than adding features to the phone to support data transmission, the following preferred features 
are put in the adaptor 

1 ) RS232 or PC bus interface that offers a standard asynchronic interface from the adaptor to the PC either 
via a serial link or via an internal parallel bus of the PC. 

2) An automatic call module offers a standardized command interface to a terminal apparatus (e.g. 
40 EIA/TIA-602 Data Transmission system and Equipment-Serial Asynchronous Automatic Dialling and con- 
trol (basic AT control from e.g. PC) command standard) or CCITT V.25bis a standard set of commands to 
manage a data call from a DTE (Data Transmission Equipment) (e.g. a PC). This allows access to the data 
services of the cellular network through the use of existing, commercially available programs. An Autocaller 
Module interprets the AT (commands received from a DTE) and V.24bis commands specified for the mo- 

45 dem. and being available e.g. for making a call from a PC program, in other words, the PC controls the 

data card with the aid of said commands. The AT commands are well known control commands of the mo- 
dem in the art, as are the V.25bis commands, which are specified by CCITT and are more limited than the 
AT commands. 

3) A system-specific data service module provides protocols which via a serial bus utilize directly the cod- 
so er/decoder interface of the radio unit The protocols have been positioned in the adaptor and they comprise 

protocols required in the bearer services, such as data link level protocols, the adaption of the transfer 
rate of the user to the transfer rate of the traffic channel, etc. Within the adaptor, also a facsimile protocol 
can be inserted so that the adaptor may offer a PC-fax interface, such as EIA/TIA-578 (asynchronous Fac- 
simile DCE Control Standard (fax dass 1)) and EIAAriA-592 (Asynchronous Facsimile DCE Control Stan- 
55 dard (fax dass 2)), confomfiing to the standard for a personal computer PC. whereby the adaptor performs 

a conversion from the PC-facsimile protocol to the facsimile protocol of the cellular system. 
The data protocols required in using data services are thus performed and the interfeces visible in the data 
terminal apparatus are implemented by an external adaptor, not the mobile phone, which enables implemen- 

3 
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phone which is a signal processor DSP. The data is now in such form in which It can be conducted directly to 
the I/O gate so that no conversions need be made. The channel coder in block 5 codes both the control data 
from block 6 and the traffic data from an external bus, such as a facsimile message, whereby the coded in- 
formation is transmitted via the radio unit 7 to the radio path. 

5 When the travelling direction of the data is from the radio path to the terminal, the procedure is completely 

understandable on the basis of what is presented above. The data received from the radio path is decoded in 
decoder 5 and conducted as decoded control data or traffic data as such to the bus interface block which 
adapts the data for the external bus. In the adaptor the functions are performed in reverse order compared 
with the above-described description concerning the data transmitted by the terminal. 

10 The physical channel between the adaptor and the phone is an active channel, presented schematically 

in Figure 3. By using an active channel, the problems can be solved which would otherwise be produced when 
the adaptor or the phone is switched off or when power is connected to either of the means. Buffers are inserted 
in the connector of the cable feeing the phone. Hereby, a line is needed to supply the operating voltage VCC 
from the adaptor to the buffers, and a connector in the adaptor where through the operating voltage is supplied 

15 to the cable. The operating voltage VCC of the active buffering of the cable is provided by the adaptor and all 
signals towards the adaptor have been buffered. When the power is switched off from the interface adaptor, 
the active buffer becomes passive, as a result whereof no electrical connection prevails between the phone 
and the adaptor. In this manner It is possible to prevent the interface adaptor from taking too much power from 
the radio unit of the phone which could be harmful forthe radio unit In addition, the buffering reduces the power 

20 consumption of the radio unit when the bus is used normally. This is very important particularly when the phone 
is a battery operated phone, the aim being then as low a power consumption as possible. 

The active cable also reduces the detrimental phenomena caused by a long cable when the buffering is 
positioned as close to the apparatus to be protected as possible, in this case a phone. The buffering prevents 
the external interferences particularly when the cable is not connected to the data terminal and the free end 

25 of the cable lies in the vicinity of the source of interference. On the other hand, the buffering reduces interfer- 
ences also when the phone makes attempts to transmit data when the interface adaptor is passive or the cable 
has been switched off at the other end. This is because a buffer In passive state will not let any signals through. 
The active cable also makes feasible the use of various operating voltages In the phone and in the Interface 
adaptor because the conversion of the voltage levels can be performed in the cable. 

30 One element of the present embodiment is an external serial bus connecting the adaptor and the phone, 

said bus being physically implemented using the active cable described above. The bus is used as described 
briefly above, to transmit signalling, control Information and traffic channel information. The protocol of the 
bus is a two-level protocol, whereby an errorless transmission of a control and signalling message is assured, 
but as to the information transmitted on the traffic channel, error detection is thought to be enough without 

35 any correction thereof. The physical bus connection interface in the phone, Figure 2, comprises five pins: (1) 
a pin for the data to be transmitted, (2) a pin for the data to be received, (3) a pin for transmitting clock pulses 
from the radio unit to the bus, (4) a pin for transmitting the synchronization pulses provided by the radio unit 
to the bus (each 8-bit byte passing via the bus is preceded by a synchronizing pulse), and (5), a grounding 
pin. The signals passing through the pins are at CMOS level and the bus has been buffered. The data rate is 

40 In the range of 50 to 150 kbit/s, whereby the maximum delay of a traffic channel frame is about 5 ms. 

In practice, one possibility to implement the physical layer of the synchronous data bus is to utilize the 
Serial Input/Output (SIO) interface of the DSP16 processor family, produced by AT&T. The signal processor 
of the DSP16 family in the phone performs channel coding and decoding. The signalling protocols are proc- 
essed by MC68302 by Motorola in the adaptor (block 3, Figure 2). one of the serial communications controllers 

45 of which can be changed to operate transparently in the Pulse Code Modulation (PCM) highway mode oper- 
ating almost entirely in the same way as the SIO interface of DSP. When the clock and synchronization signals 
required by the SIO interface are generated in the phone, an almost complete connection between said two 
processors can be implemented. Also a separate circuit can be used for generating said signals. In this way 
two microprocessors of different types can be connected without any compatibility problems so usual in prac- 

50 tice. 

Figure 4 presents a physical connection between MC68302 microprocessor and DSP1 6 signal processor. 
The block on the left illustrates the signal processor of the phone which in the present example is Motorola 
DSP161 0 but which could also be another suitable one. The block on the right illustrates a processor in a data 
adaptor, perfonming the adaption of the data to be transmitted to the protocol according to the service used, 
55 and respectively, conversion of the data according to the protocol of the received data into a form readable by 
the data terminal. It is noteworthy that the block generating the clock and synchronizing signals Clock Gener- 
ation is located in the phone and that the signals are transmitted in conductors of their own via an external 
serial bus in accordance with the invention to a data adaptor at the other end of the bus. The labels of the signal 

5 
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ar^^utl^!!'^^^^ descending edge of this signal starts transmission of a 8-bit data byte. 

signal, at the pace at which data is received 
DO (Data Output). Data to be transmitted. 

Dl (Data Input). Data to be received. 
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process starts. In the course thereof the interface adaptor and the phone transmit nnerely synchronization bytes 
to the bus. The adaptor expects the arrival thereof in block 74. If none of them arrives within the time set for 
the timer, the failure is indicated in switching to the upper layers in block 75, and more attempts are given up. 
After receiving a byte in block 76 the synchronization is completed successfully and the connection to the upper 
layers of the protocol is confirmed. 

The phone has also been enabled to activate a data bus when data addressed to a data terminal connected 
thereto is arriving. Now, the phone connects the dock signal to the bus. The interface adaptor is capable of 
receiving data at any time, so that the process continues as shown in Figure 7. 

In order to save power, it is desirable to switch the clock signals off from the bus when in stand-by mode. 
This is shown in Figure 8. The interface adaptor may send a request for an entry to idle mode by transmitting 
a specific control message of its own to the phone which the phone can accept or refuse to accept If the phone 
accepts the request, it will no longer transmit dock pulses to the bus. The adaptor waits for the decision of the 
phone for a given time. In the course of which It shifts the data transmission line into the state 'high' not to 
make the activation request of the bus, which is the state 'low* of the bus. 

The bus can be disconnected entirely from the phone when the cable is disconnected or it is damaged. In 
other words, from the point of view of the protocol, an error situation is in question. Disconnection of the bus 
Is accomplished when there are neither dock pulses nor synchronization bytes, or when, within a given time, 
no messages have been observed, or when there Is no confirmation of received signalling or control messages 
after retransmissions in the course of the time preset The adaptor connects the data transmission line thereof 
into the state 'low'. It leads to a wake up disconnection of the bus in the processor of the phone when the cable 
Is connected again. The phone disconnects the erection of the bus and a potential call is eliminated. When 
the cable is switched on, the traffic can start as described In conjunction with Figure 7. 

The scope of the present disdosure indudes any novel feature or combination of features disdosed therein 
either explicitly or implicitly or any generalisation thereof irrespective of whether or not it relates to the daimed 
Invention or mitigates any or all of the problems addressed by the present invention. The applicant hereby gives 
notice that new daims may be formulated to such features during prosecution of this application or of any fur- 
ther application derived therefrom. 

In view of the foregoing description it will be evident to a person skilled in the art that various modifications 
may be made within the scope of the invention. In particular as taught by the invention, the bus and the adaptor 
may, while remaining within the protective scope of the accompanying daims, be implemented In a great nunv 
ber of different ways. With the bus and the adaptor a personal computer or a facsimile device can easily be 
connected to a digital mobile phone having no features supporting the data services of the network. 

Claims 

1. An adapter for coupling a radio telephone and a data terminal comprising: 

a translator for translating signals conforming to a first protocol Into signals conforming to a second 
protocol; 

a first coupling member for detachably coupling the translator to one of a radio telephone and data 

terminal; and 

a second coupling member for detachably coupling the translator to the other of the radio telephone 
and data terminal. 

2. An adapter according to daim 1 wherein the first coupling member comprises a synchronous data bus 
adapted for coupling with a radio telephone. 

3. An adapter according to daim 2 wherein the synchronous data bus is adapted to couple the translator 
with a central processor unit and a channel coder of a radio telephone. 

4. An adapter according to daim 2 or 3 wherein the synchronous data bus is adapted to transmit data In 
response to dock signals provided by a radio telephone. 

5. An adapter according to any one of daims 2 to 4 wherein means is provided for Interrupting data trans- 
mission along the synchronous data bus. 

6. An adapter according to daim 5 wherein means is provided for actuating data transmission along the syn- 
chronous data bus. 
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7. An adapter according to daim 5 or 6 wherein the means for interrupting is responsive to the translator. 

8. A method for utilizing data services provided by a cellular network comprising: 

coupling a radio telephone and a data terminal using an adapter having a translator for translating 
5 signals conforming to a first protocol into signals conforming to a second protocol and vice versa- a first 

coupling member for detachably coupling the translator to the radjp telephone; and a second cpupling 
member for detachably coupling the translator to the data terminal; 

transmitting signals from one of the radio telephone and data'tenminal in one of the first and second 
protocols; 

translating the signals transmitted from the one of the first and second protocols to the other of 
the first and second protocols; and 

transmitting and/or receiving signals for transfer to/and or from the data terminal via the radio tel- 
ephone and a cellular network. 

^5 9. A method according to dairn 1 wherein the first coupling member is responsive to signals from the radio 
telephone to interrupt data transmission. 

10. A method according to daim 8 or 9 wherein the first coupling member is responsive to signals from the 
data terminal to interrupt data transmission. 
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